CHAPTER 8 (Odd) 


l. V,=E+IR=10V +(6A)G 0) = 28 V 


E _24V E AV _240 
O AAA E A EN 
+ ATREA R RAR 0+20 8n 


KCL: 7+1,—1, — Ip, =0 
I,=1, +1, -1=RA+3A—-4A=I11A 


b. V=E=2V 
RE 2004 V) _ 48Vv 


5 RAR 60-20 38 
E _18V 
5 I= L= 2" =3AR,_=R=6% 
_ R 60 a. 
E_ 9V 
b.  I=Z= = 4.091 mA, R, =R, = 2.2 k2 
R. 72K0 o 


RD _—420(2A) _ 


—— = —— =8A 
R¿+R, 492+220 


Le a. CDR: Í, —. 


R.=40 
qe a =P 
9. Ipt=7A-3A=4A 
CDR: 1 = 22D. SMA _24a 


R¡+R,» 40+60 
V, = IKR|||R,) = 4 AQ.4 0) = 9.6 V 


12 V 


E 
11. . I —_ a, -= 
j R 72 K0 


= 5,4545 mA, R, = 2.2 kQ 


b.  T7t =8 mA + 5.4545 mA — 3 mA = 10.4545 mA 
R' = 6.8 k0|2.2k0 = 1.662 k0 
V, = I,R' = (10.4545 mA)(1.662 k0) 
= 17.375 V 


c. V|=V+12V>V,=V, — 12 V = 17.375 V — 12 V 


= 5.375 V 
a n= 223375 VY 2443 mA 
2. Ri 22kN 
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13. (M: (LIL DY 10-1,5.6k02- 1,2.2k0 + 20 =0 


-20 + 1¿2.2k0 +1,3.3kN2 — 30=0 


Í; e Ir, = 1.445 mA, L, = IR, = 8.513 mA, É = IR, = 9.958 mA 


du): E -1.2kQ2 1; +9 -— 8.2k2 f = 0 
Pa —10.2kQ0 1, + 8.2k0 1, +6=0 
3 lb +k=lÍ 
RE 


I, = 2.0316 mA, 2) = 1.2316 mA, Z¿ = 0.8 mA 


IR, = Í; = 2.0316 mA 
Ir, = e = (0.8 mA 
IR, == Ir, => L, => 1.2316 mA 


15. Í; = 

I5 = Ig. (CW) 

a. E; sx IR; == LR, =0 b. E, =S LR; + R>) sñ ER; =0 
L>R> Jas BR; as LaRa =0 LR» SE L(R; E R4) ES IsR4 = 0 
L¡R, — T¿Rs — E, =0 ER, — I(R, + Rs) — E, =0 
L=bL+k A 

C. LR; + R>) =l ER; + 0 => E; 

0 + L3R4 — Ís(Ky + Rs) = E> 


3L, +21, + 0 =10 
11, — 9 + SI; = 0 
O +5], — 8l, = 6 


d. E = Ig = —63.694 mA 


4 —- 41, -81, — L)=0 
17. NIN 1 174% 
a. INZ == 2b =6:0 
1 5 
¡AE O AS 
1 e 
| 
$ 


Ia =1 -h= -> A E 5 a] z » A (dir. of 1,) 


(Odd) 59 


19. 


21. 


60 


(1): 


dí: 


INLY  —10-4I, - 3, — L)- 12 =0 


Í; = —3.0625 A, L, E 0.1875 A 


Ip. =1, = -3.0625 A 
= 0,1875 A 


ty 
> 
w 
| 


DN -25 — 21, — 31, — 1) +60 =0 
IN 1 -60 — 3d, —1)+6-5L-20=0 


1, = 1.8701 A, l, = —-8.5484 A 


a le Vap =20 — 1,5 = 20 — (8.5484)(5) = 20 V — 42.74 V 
+ Pla | 

a OV —= —22.74 V 

A 


Source conversion: E =9V,R=3Q 


Il, = 1.27: -— 13 =0.26 A 


ida A RN 1.274 Aya 0) _-6v 
S YWYW Ah 9 * = ). V-ó6vV 
+ Do 6v = 0.904 V 

TNTN A E AA 


1, = 159 = 72.16 mA 


V, = -4 — (72.16 mA)(6 0) 
= —4 — 0.433 V 
= -4.433 V 


Network redrawn: 


Í, == Isg =>” 1.953 A 


Y, = (13)G 2) 
(2.419 mA)(3 2) 
7.257 V 
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23. 


2) 


Z1: 


(Odd) 


(11): 


de =6 — 4.7k0(1) — 11) — 2.7k2 1, — 8.2 k2 (1) — l,) =0 


La = —(0.639 mÁ 
Network redrawn: 
—21, — 6-41, + 4, =0 


—4], + 4I; — 11 + 113 - 6=0 


Í; ue —3.8 A, L, = —4.2 A, Í; = 0.2 A, 


TN TN Ao 
1, = -zA, L= 5A 
A A 
1, = —3.0625 A, 1, = 0.1875 A 
E UD 


b.  1,=1.871A,1 = -8.548 A 


Cc. IR, — Í; = 1.871 A, Ir, == Í, = —8.548 A 
IR, == Í; = L, = 1.8711 A — (—8.548 A) = 10.419 A (direction of 1;) 


ES (6 + 8), — 6, = -4 


b. 1, =1.274A, 1 = 0.26 A 


c. Ip =L=1274A, Ip =L =0.26 A 
2 3 
4 
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2d: 


31. 


62 


From Sol. 21(b) 


1,) 2) 13) 


a. 


b. 


(1): 


(4 + 5 + 2) — 41, — 2h = 12 + 16 
EQ +3) — 21, = -16 


I59 == Í, ES 1.953 A 


IL, = -2.4186 A, .. V, = (13)G3 2) = (-2.4186 AX3 0) = -7.26 V 


1,) L,) 1,(6.8kQ + 4.7kQ + 2.2 k0Q) — 4.7 kQ I, — 2.2 kQ I, 


1,13) — EG.2k2+1.1k0 + 22k0) — 22kQ 1, — 8.2k0 1, 


LQ.7kQ + 8.2k2 + 4.7k0) — 4.7k07, — 8.2k0 7, 


1,4Q.2kQ2 + 22 k2 + 1.2kQ) — 2.2kQ 1, — 22 k0 1; 


I, = 0.0321 mA, /, = —0.8838 mA, 1, = —0.968 mA, 7, 


From Sol. 23(b): 


Y 


1,Q + 4) — 4L,= -6 
I>(4 EN 1) 3 AL; pe 12 = —6 
L(1 +8) - 1, =6 


Í; e 3.8 A, Í, => —4.2 A, Íz == 0.2 A 


1. 17 1 
vItl+1| -1y 23-4 
JE i 3 q 
V, = —14.86 V, V, = —12.57 V 
Ve, = Vg, = —14.86 V 


Va, > —12.57 Y 


Pp 


Ve, = 12 V + 12.57 V — 14.86 V = 9.71 V 


Va 1 1-1 1 1 
ES Valve e A A A 
ES “3 27 32 


V, = -2.556 V, V, = 4.03 V 


Va, = —2.556 V 
Va, == Ve, — 4.03 V 
4 3 


NA 
| 
AN 


= —(0.639 mA 
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35. 


37. 


(Odd) 


DN -— 
DS 
T 
U 


Uli =— 


1 1 


je abs l + | + 
= _V, - _V, =0 
] qu qu 


V, e. 7.238 NA v, e —2.453 V, v; sn 1.405 V 


(ID: Source conversion: /[ =4A,R =40Q 


4 Ve Va V 1 + 1 l — EN ES —2 
19 20 20 20 2 20? 
v, Le + l 1 ce l V; ni 1 3 = 0 
20 20 18 20 20 
20 20 4 20 20 
V, = -6.642 V, V, = 1.293 V, Vz = 10.664 V 


Supernode 
Y 4 


Node V, > 


YE. 7 
a A 
6 0 10 Q 
Supernode V», V3: 
0 = AC! + Ez + mes 
10 Q 40 120 
Independent source: 
2 eq. 2 unknowns: 
ONE 6 TA 
A, 
6 Q 10 Q 
A A A A a 
10 Q 4 0 12 Q 


2A = 


=2A 


0.267V, — 0.1V, = 2 
+0.1V, — 0.433V, = -2 


V; 
Le 


10.083 V, V, = 6.944 V 
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39. 


41. 


(11): 


Supernode: 
V; va 
JIJA+4A=33+ __ + 
20 Q 40 Q 
V; y, 


7 ES 
2 eq. 2 unk. 200. 400 
V, - V, =16 V 


Subt. V, = 16 V + V, 


V, (16 V + V,) 
EA A 
20 2 40 (Q 


a. Note the solution to problem 33(D. 


b.  V,= -—14,86 V, V, = —-12.57 V 


Cc. Va, = Va, a Y, = —14.86 NA Va, — Y) = —-12.57 V 
My Ve, = V¡ — Vo + 12 V = (-14.86 V) — (-12.57 V) + 12 V = 9.71 V 
3 


a. Note the solution to problem 33(1D. 
b. V, = -—2.556 V, V, = 4.03 V 


C. Va, = V; = —2.556 NA Va, = Ve, = Y) = 4.03 V 


¡A 


Ve == Ve, = V, 7 V; E 6.586 V 


3 


Note the solution to problem 36(1). 
V, = -5.311 V, V, = —0.6219 V, V, = 3.751 V 
Vía = V, = -5.3M V 


Note the solution to problem 36(ID. 
Y, => —6.917 V, V, = 12 NA £ => 2.3 V 


(+ (7) (+) (7) 


CHAPTER 8 


43. Source conversion: 


I=1A,R=60 


1 01 1 1 1 
l,1,1ly-1ly - ly -1 
PROL 52 3 

lo 1 1 1 1 

E NN = =V, - =VY. =0 
É a” 517303 

lo 1 1 1 1 
1,1, 1lyv-ly-ly-0 
E 517 3"2 


Vr => 0.1967 V, no 


45. Source conversion: 7] = 12A,R = 2k0Q 


M 


Y 


b. 12) 


(Odd) 


O A 
2 k0 33 kQ 36 kQ S6 kQ 33 kQ 


1 1 


] 1 Ñ y, => 
36 kQ 


me y A, ARA V, - _——— Y 
56 kQ 36 kQ 5.6 k0Q S6 kQ 

_ + A + A V, => me A = 
33 k0 3.3 kQ 36 kQ 33 k0Q 36 k0Q 


Ir, =— 0A, yes 


(1k2 + 2k2 + 2kD7, —- 2k0 1 — 2kQ 1, = 10 
(2k2 +2k02 + 2k0), —- 2k01, - 2k0 1, =0 
(2k2 + 2k2 + 2k0), —- 2k0 1, - 2k2 1, =0 


Í; = Liov = 3.33 mA 
Source conversion: Y = 10 V/1 kQ = 10 mA, R = 1 kQ 


1 1 1 1 1 
(a? * ral 70? TK? Re 


lo 1 
A - HL - Ly =-0 
a a * Tal 70 ' 7x0? 

e E A A 
20 2x0 2x0] 270? 7x0 


V, = 6.67 V = E — IR, = 10 V —1(1 kQ) 


_10-6.67V _ 
SEE 3.33 mA 


Source conversion: E =20V,R=100Q 
(10 + 10 + 20)/, — 102 — 201, = 20 
(10 + 20 + 20) — 107, — 207, = 0 


Í => Lov => 0.8235 A 
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+ 


8.235 V 


10 V =20V - 8.235 V 
Ñ - 11.765 V 
20 VA 
n= 2.128 Y 11774 
R. 10 9 
Mm A AR qe ERA Llv -=2 
10 10 2 20 10 
Ya Ma 
lo 1 1 ] ] 
vit, <-liiyp-|llv 0 
sn E “a” 5 E | 3 
¡ALETAS AAA A 
10 2% 2% 10 20 
1 
Ip == =LI77A 
$ 
49. a. (Y —A conversion) 
]- 400V _ 400 V 
—y — py 
7 12k0 12 k0112k0(6x02 "3k0 
400 V 12k07 1KkQ3 = 133.33 mA 
42 V 42 V 


as 2llis ollas el1is 2) + (18 eJ]1s 0) 9 o/o 2 +9 2) 
= 7 A (Y —A conversion) 


31. 


IV EY a 


+ a 


s: " T18k0 18k0 180 


33. 


c—eg: 270901270 =5.40 
a — h: 27 0 l9 0112702 =5.40 


Ry = 5.4 211(13.5 2 + 5.4 0) 
= 5.4 0 1/18.9 0 
= 4.29 
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CHAPTER 8 (Even) 


10 kQ(4 A) 
AY = 3,007 A 
10 kQ + 8 Q 


Ven = Lan(6 2) = (3.997 ANG M) = 23.982 V 


2. a. CDR: 


b. Ven = Len(6 L) = (4 AYN6 0) = 24 V. Yes, a good approximation. 
4. V,=V),=V, =IR7y=0.6 Aló 0/24 0 ]/24 2] = 0.6 A [6 2/12 2] = 2.4 v 


Y .24VY ora 


L= 2 o 

“  R 240 

e R3V, _ 160.4 V) _ 1.6 v 
3 R3 + Ra 24 ( : 


6. a. E=IR._=(15AJ(B0)=45V,R =30 
b.  E=IR,= (6mA)4.7k2) = 28.2 V, R. = 4.7k2 
8. a E=IR,=(2A)X6.8R) = 13.6 V, R = 6.8 £ 


25.6 V 


b. I, = (12 V + 13.6 Vy/(10 Q + 6.8 Q + 39 0) = = 458.78 mA 
E, AA wr )J= 7 7 58.7 m 
+ -— 
10. a.  Conversions: Il, =E/R¡, =9V32 =3A,R,=30 


Ll, = EJR,=20V/2% =10A,R,=20 


b.  TI7py =10A-— 3A=7A,Rr=32 | 62 | 22 || 12 2 
=202 [202 | 120 
=12[ 120 
= 0.9231 £ 
Voy = —IrRy = —( A)N0.9231 Q) = —6.462 V 
+ — 
6.462 V 
C It 50 1.077 A 


4 — 41, - 8, =0 
6 — 2L, — 8L =0 


12. a (Ef IL 


Lh+b=hk 
1 5 4 
l,= -Ajbhb=AjJh=-A 
l 7 A 3 7 
1 5 4 
Ip =I,= Alp =L=-AJlp =l=-A 
R 1 7 R 2 7 R 3 7 


(Even) 


po IM Ln 10+12-3%-41,=0 1, = 3.0625 A 
El) e? 103-1520 L = 0.1875 A 
h+Lb=li lz = 3.25 A 


IR, => Í; > 3.0625 A, IR, q L, == 3.25 A 
Ig, = la = 0.1875 A 


14. 0: BL Tor3m+ó-5h-20=0 
Í, = —8.548 A 
= + e 
a + 
2 “2 


20 V — (8.548 ANS 0) 
22.75 V 


(ID): Source conversion: E = IR; = (3A)JG 0) =9V,R¡=30Q 


lada + 6l, — 8l¿-4=0 


L=kE=+l, 
I, = 1.274 A 

L SY 
a 3% - ME 
” 4 7 


= (1.274 AJ4N — 6 V 
= —0.904 V 


16. a. 20 V — Ig(270 kQ) — 0.7 V — I£(0.51 kQ) = 0 
Ig(0.51 kQ) + 8 V + 1(2.2k0) —- 20 V =0 


O, B = 70.07 
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20. 


ze 


(Even) 


Dd: ININ 
CAS 
Lo 


20 — 2.2k0(1, — 11) — 1,3.3k0 — 30 =0 


I, = 1.445 mA, 7, = 8.513 mA 
IR, = Í; = 1.445 mÁ, Ir, = L, = 8.513 mA 
Ir, = Lh — 1, = 7.068 mA (direction of 1)) 


—1,(1.2k0) + 9 — 8.2k0(, — L) =0 
—L(1.1k0) + 6 — L (9.1 k2) — 8.2 k0() — 1,) =0 


I, = 2.0337 mA, L, = 1.2316 mA 
Ir, == Í; =S 2.0337 mA, Ir, = JA E L, => 1.2316 mA 


Ir, = L 7 1, = 2.0337 mA — 1.2316 mA = 0.8021 mA (direction of /,) 


—1(1, — I;,) = hb4 — MU, — Í3) = 0 


3I, - 1, + 0 = 10 
-11, + 107, qe 31 = Q 
O - 3) + 813 = 6 


Í, = IR, = —63.694 mA 


1,2.2kQ + 9.1 k2) — 9.1k2 1 = 18 
1,(9.1kQ + 7.5kQ + 6.8 kQ) — 9.1kQ 7, — 6.8k0 13 = —-18 


1, = 1.2059 mA, l, = —0.4806 mA, 1, = —0.6206 mA 
12 — 3%) — 1) - 101 -— 15 - 4 -L)=0 


I, = —0.2385 A, l, = —0.5169 A, l¿ = —1.278 A 
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24. a. 


¿4 40. 

—yY 4100. 

l, 
62 Í, 

+ > 
12V 

+ + 
24 


and  16/, + 4b = 36 


16[1, + 6 A] + 42 = 36 
161, + 96 + 4], = 36 
201, 

Í, = —3A 
,=L+6A=-3A+6A=3A 


n 
| 
S 


Lzav = Lea = hioa = fiv = 3A (CW) 
Lip = 3 A (CCW) 


107, — 141, + 9L, = 20 


ly — Í; 5 3A 
L=8A 
101, — 14(8 A) + 9[I, + 3 A] = 20 
197, = 105 
Í; = 5.526 A 
Ll =1,+3A=5.526A +3 A = 8.526 A 
l, = 8 


Dov = Lip = 5.526 A (dir. of 1,) 
lég = L — I, = 2.474 A (dir. of 1,) 
l3g = E — L = 0.526 A (dir. of [3) 
I¡g9 = 8.526 A (dir. of 13) 


26. (1): IN IN 


a. 1,(5.6kQ + 2.2 kQ) — 2.2 k0 (1) = 10 + 20 
1,(2.2kQ + 3.3 kQ2) — 2.2 kQ (1,) = -20 — 30 
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28. 


30. 


5 PA 


(Even) 


(ID: 


IR, =— Í; == 1.445 má, Ir, => L, — —8$.513 mA 
Ir, = [1 + L = 8.513 mA + 1.445 mA = 9.958 mA (direction of /,) 


1,) 
L,) 


1,(1.2kQ + 8.2k0) - 8.2k2 1, = 9 


Í; = 2.0316 mA, L, = 1.2316 mA 
IR, = Í; = 2.0316 mAÁ, IR, = IR, = L, = 1.2316 mA 
Ir, = 1H — [, = 2.0316 mA — 1.2316 mA = 0.8 mA (direction of 7,) 


1,) 1,) 1) 


(ID: 


1,Q + 1) — 11) = 10 
b(1 +4 +5) — 1; — SI, = 


l, = Ig, = 63.69 mA (exact match with problem 15) 


1,) 12) 13) 
(2.2 k + 9.1 kQ), — 9.1kQ 7, = 18 
(9.1k0 + 75kQ + 6.8 kQ)7, — 9.1kQ 1, — 6.8 k0 lz3 = —18 


1) (42+42+3D,- 321-427 =16- 12 
(42 +32 +10) — 31, - 421 = 12 — 15 
la) 12) (42 +42 +70) — 41, - 4, = -16 


Ig rg rs ts M-a0mvY 
V, = 9.385 V 


Symmetry is present 
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34. 
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(1D: 


(ID: 


e. 


Ve 
-3| - Va = 4-2 V, = 4.8 V 
V, = 6.4 V 
1,1 - ly =2 
20 5 4 


V, = -2.653 V, V, = 0.952 V 


+ 
R, SY = 18 V — 2.653 V = 15,347 V 


Raza = 3 V — 0.952 V = 2.048 V 
«b 


oV, oV: 

A A 
M, 4.4" 7| 3 4 
2 vm(l,1,1] -1y - ly 

217 3 TO| 4) d 


Ve = V; = 8.877 V, Ve, = Va == —3.005 V, Ve, > 


— Ve, + 
—M— Ver, =16V — V, + V3 = 4.118 V 
R¡ 
— Ve, + 
MN Va, = 2 Va 12 V = 0.836 V 
2 


= Y, = -2,653 V, Vp, = V, = 0.952 V, Vp, = 


V, = -1.978 mA 


V, = 0.909 mA 


(+) 4) 


Y Y 
4 
4 + 1.5 


CON 
Y Y 7 


= 3.605 V 


0.954 V 
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36. (1) 


Y; == —5.311 Y, V, => —0.6219 V, £ == 3.751 V 


1 
o vl1+ 1) - ly, -.5 
N 2 6] 5 

va 2 ; 
v,[2|=5-2 
6 
1,17 _1 
Nils 2222 
1573] 5! 


V, = -6.917 V, V, = 12 V, Y, = 2.3 V 


38. , 
_ Mv V, 1,1,1|-_ 
Z.  H) 2 


1 111 
vl1,1| -1y 23 
393] 31 


Symmetry present 
db. v v: | 
o. 0*2 Vies a 

2 4 4 | 
1 1 1 1 

¡AA A A A 

213 MEN 3 q! 
V, = 4.8 V, V, = 6.4 V 


Symmetry present 


40. (MM: a. Source conversion: [ = 3A,R=30 


o 1 1 1 ] 1 

CIO E 
o Va Ya 

2 We L1] - ly - ly 3 

; 6 4 5 6 5 

1 1 1 1 1 
AA A AA A 

JE 5*7 52 51 


(Even) 


b.  V,=7.238 V, V, = —-2.453 V, V, = 1.405 V 


e.  R; SY = 15 V — 7.238 V = 7.762 V 


Ve, = Va = -2.453 V, Vg, = V3 = 1.405 V 


2 
+ 
= V, — V, = 1.405 V — (-2.453 V) = 3.858 V 


Ve. = V, — Va = 7.238 V — (-2.453 V) = 9.691 V 
V, — V, = 7.238 V — 1.405 V = 5.833 V 


o 
l 


(ID: a. Source conversion: 7/ =4A,R =40 


b. V; .. —6.642 V, 14) == 1.293 NA Va e 10.664 V 


c. Vo =V, = -6.737 V, R,<S Vr, = 16 V — 10.676 V = 5.324 V 
R 1 2 Pao 


(+) (7) 

, = V¿ = 1.288 V, Vg, = y, - y, = 1.288 V — (-6.737 V) = 8.025 V 
V = (2-0 - 10.676 V — 1.288 V = 9.388 V 

Rs V, V) o . o 

Ve = a = 10.676 V — (-6.737 V) = 17.413 V 
Rs" Va TV, 


es 
| 


2d L(S +5 +5) — 51, - SL, =0 
, 3) ES + 10 +20) — 101, — 5, =0 


b.  Is5=L -— ÍH = 39.34 mA (direction of 1,) 


4. a á 1,QkQ + 33 kQ + 3.3k0) — 33kQ 1, — 3.3kQ 7, = 24 
Ln) 1,(33 k2 + 56k0 + 36k2) — 33kQ 1, — 36kQ 1, =0 
1) BG:3K0 + 36k0 + 5.6 k0) — 36k0 7, — 3.3k07, =0 


I, = 0.9662 mA, 1, = Iz = 0.3583 mA 
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b.  1¿=L-—L =0.3583 mA — 0.3583 mA =0 


c, d. yes 
46. Source conversion: 7 = 9mA,R = 1kKk0Q 
oM 1 1 1 1 1 
A PE O AE A 
Vo Y ra * oa * zarma| 1000? ZDO0Kk0 + “>” 
a v, | 2 1 A a A A 
rm 200 kN da | 100 ko ' Tk? 
1 1 1 1 1 
y - == Y, - —_V, =9 mA 
7 “TOO ka Ca | 20k0 1 1x0 2” 
48. a. ha 20 V 
fa+l20+30911[2020+40 
5 5 ? 5 
_ 20 V 
e 2 + 6.14 M|4.4 2) 
= 7.358 A 
b. 
Ry = 2.267 kQ + [4.7kQ + 2.267 k0] [| [1.1 k2 + 2.267 kQ] 
= 2.267 kQ + [6.967 k0] | [3.367 kQ] 
= 2.267 k2 + 2.27 k0 
= 4.537 k9 
8 V 
I= 2 =1.763 mA 
4.537 k0 Pm... 
50. 
y! 
3 kQ2[17.5k0 = 2.14 k0 
3kQ 3ko 3 kQ|115k0 = 2.5 k0 


SAP) 2k0 N 


3 kQ 


R'7 = 2.14k2 [[(2.5k02 + 2.5 k0) = 1.499 k£ 
1.499 k0N(S A) 
CDR: ja LO2EDOD. AA 
1.499 kQ2 + 2 kQ 


(Even) 75 


32. 
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Ry = 1Kk2Q + 1.5kQ + 1 kQ0 = 3.5 k0 


¿=L-.2Y =5.714mA 
Ry 35 K0 


R" =R>+1KkQ = 3 k0 
Ry = == = 1.5k0 
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